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Fig. 1. Average probability of correctness of the two algorithms reading a n-qubit quantum state. In the left subgraph, the number
of qubits is 3, and we investigate the dependence of average probability of correctness on the readout noise 7. In the right sub-
graph, the readout noise n = 0.05, and we investigate the dependence of average probability of correctness on the number of
qubits. The values of average probability of correctness are calculated as the average of P; and P» on 1000 reading instances.
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Fig. 2. Correctness rates of two algorithms under multiple circumstances. In the graph, the lines represent the correctness rates

while the bands represent the 95% confidence intervals. In the legend, “direct” represents the direct method, “our” represents Alg. 2.
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A quantum state readout method based on a
single ancilla qubit”
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Abstract

Quantum state measurement is essential for reading-out a quantum computing outcome. Meanwhile, the

readout results are always affected by the large noise of quantum measurements in physical implementation,

which also hinders the large-scale expansion of quantum computing. In light of this, we present an indirect

quantum state readout method based on a single ancilla qubit that can avoid the large noise of multiple-qubit

measurements. The theoretical analysis and simulations indicate that our method is more robust against the

measurement noise and promises to become a method of large-scale quantum error correction and high-fidelity

quantum state readout.
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